Schumannianthus dichotoma (Murta) is widely grown in wetland areas of Bangladesh, providing the raw material for prayer and bed mats and also minimizing flood risk and soil erosion. The study was carried out in two villages in Gowainghat Thana (subdistrict) in Sylhet district, to determine techniques for traditional management of Murta plantations and its role in the household economy. On average, about 13% of the total homestead area is used for Murta plantations. Propagation was from rhizomes and branch cuttings, and little intensive management was required. Harvesting was usually done annually, from mid-September to the end of March. Three-quarters of respondents were directly involved in Murta-based cottage enterprises, providing an average annual income of US$216: 43% of total income. Net average profit per man-day from selling articles varies from US$0.23 to 0.73. Middlemen make significant profits, due to lack of marketing knowledge and available market information and marketing facilities of the villagers. The cultivation and processing of Murta has great potential for the rural economy of such areas.
INTRODUCTION
Schumannianthus dichotoma is popular cultivated species with local names in different regions of Bangladesh, such as Patipata and Pati-jung in Chittagong, Mostak in Noakhali, Pat-bat and Murta in Sylhet and Tangail and Paitrabon in Barishal (Rashid et al. 1993; Islam 2005) . It is in the Marantaceae (Hooker 1892; Prain 1903) , with 20 species in the genus Schumannianthus. It is a shrub with oblong or oblong lanceolate leaves 1.5-3.0 × 1.0 cm, broadly rounded at the base (Mohiuddin and Rashid 1988) , erect, conspicuous glossy green and dichotomously branched stems 3-5 m high, and basal diameter of 2-5 cm (Prain 1903; Anon 1950; FMP 1992) . It has a tuberous rootstock (Hooker 1892) with stem buds on culms (new shoot buds). The species is found in Northeast India, West Bengal, the Coromandal Coast and the Malay Peninsula (Hooker 1892; Anon 1950; Chowdhury and Konwar 2006) . In Bangladesh, it covers sizeable areas in the Sylhet Division forests (Anon 1970) and grows well in swampy areas (Rao and Verma 1972; Ara et al. 2000) ; it is grown in partial shade, and prefers clay or clay-loam soil with high moisture. The plant cannot tolerate direct sun. It is propagated from rhizomes that are planted directly in the field at 1 × 1 m spacing (Merry 2001) . Murta is cheaper to grow than jute or rice, and gives a good economic return (Mohiuddin and Rashid 1988) as the raw material for Shitalpati (Chowdhury and Konwar 2006; Chowdhury et al. 2007 ), a traditional bed mat in Bangladesh, and other mats. The mat is woven from the dyed fibres, 3-5 mm wide, with coloured designs on a natural beige background. Bed mats made of Murta are attractive and comfortable, especially during the hot summer months (Banik 2001) .
A growing body of research suggests that non-woody forest products (NWFPs) can help communities to meet basic needs without destroying forest resources. In local, urban, national and international markets, forest goods and medicines contribute substantially to national economic growth (FAO 1995) . NWFPs complement wood-based forest management and can contribute to integrated forms of development that yield higher rural incomes and conserve biodiversity without competing with agriculture (Sharma 1995) . According to the FAO (1995) , NWFPs are important to three main groups: i) rural populations (the largest group) who have traditionally used these items; ii) urban consumers (the smallest group, but increasing) who purchase these items; and iii) traders and product processors whose numbers are increasing as urban markets for these products grow.
As a NWFP, Murta generated significant revenue for the Forest Department of Bangladesh. 100 ha of Murta is worth US$91,783 annually, rising to more than US$35,3012 after processing (Anon 1990) , US$706/ha more than paddy (Rashid et al. 1993) . From 1981 to 1991, the average annual revenue collected by the government was US$6057 (US$1 = Tk. 70) (Banik 2001) . Only a small percentage of Murta products are exported and most are for domestic consumption. In 1992, BSCIC (Bangladesh Small Cottage Industries Corporation) reported 175 Sitalpati processing units consuming materials worth US$37,571 at a production cost of US$61,428. The resultant products were sold for US$11,6714 (Banik 2001) . Murta plays a vital role in the economy and environment of the country (Rashid et al. 1993) , if properly managed, and products can be exported abroad. From 1999 to 2003, the Bangladesh government received average annual revenue of US$4567 from Murta (BBS 2001) , less than in the previous decade. To maximise income, it is necessary to undertake intensive research on the management, cultivation and marketing of Murta and its products (Merry 2001; Chowdhury et al. 2007 ). For instance, the effect of collecting rhizomes on the productivity of parent plants; costs of raising seedlings; enthusing local people to cultivate Murta (Merry 2001) ; and marketing (Banik 2001) .
The vast areas of Murta in the northern Sylhet forests annually trap huge amounts of mud and silt, saving nearby low-lying areas from flash floods. Murta also has a positive role in the regeneration of tree species by trapping seeds and providing protection to young plants (Banik 2001) . Mohiuddin and Rashid (1988) found that the number of new culms and their height is higher in Sylhet than in other sites. Although the use of Murta has recently expanded (Banik 2001) , the cultivated area has decreased (Rashid et al. 1993) . The deteriorating condition of this resource demands immediate attention for its scientific management (Mohiuddin and Rashid 1988; Chowdhury et al. 2007 ). Consequently, this study was carried out in the Sylhet region to ascertain traditional management practices and their contribution to sustainable development of the rural economy.
STUDY AREA
Field investigations were carried out in Gowainghat Thana (subdistrict) of Sylhet district, an important wetland area (Anon 1970; Chowdhury et al. 2007 ) between 24°55′-25°11′ N and 91°45-92°07′ E (Figure 1) 
METHODS
Field investigations were carried out from June to August 2006. A multistage random sampling method was applied to locate the village and households for the study within the Thana as the primary sampling and ultimate sampling units, respectively. Two unions were selected randomly and, from each, one village was selected for detailed investigation. The total number of households in the two villages was obtained from the District Census, conducted to assess the socio-economic status of households in the villages (BBS 2001) . The villages each had 150 households and a population density of 1117 km −2 , such size and density are characteristic for the area. From each village, 35 households were selected for survey by random sampling. A semistructured questionnaire was used to collect data from the heads of the households to assess the area allocated for cultivation of Murta, propagating materials, different silvicultural techniques, and contribution of Murta to the household economy.
New avenues of questioning were pursued as the interviews developed. To analyse the data obtained from field, we used MS Excel and SPSS 10.
RESULTS AND DISCUSSION

Homestead area used for Murta plantations
The average area of a homestead is 0.12 ha, ranging from 0.07 to 0.23 ha, of which 0.016 ha (13%) was occupied by Murta. Murta was cultivated around the households, fallow and marginal submerged land, around ponds and ditches and in low lands (i.e. low-lying areas with no natural outlet for surface drainage and usually flooded during the wet season). Chowdhury et al. (2007) found a similar tendency of farmers in choosing sites for planting Murta. Site selection is done on the basis of traditional knowledge. In general, sites that are not suitable for production of other products are selected for Murta. Land for plantations usually remains submerged year-round or for most of the year. Farmers stated that the objective of planting Murta is partly to earn additional income from land that would otherwise remain unused, but mostly for the protection of homesteads against environmental hazards such as soil erosion.
Propagating materials
Three propagating materials, rhizomes, branch cuttings and seeds, may be used for Murta (Rashid et al. 1993) . All the farmers used rhizomes and branch cuttings, as also found by Chowdhury et al. (2007) . One third (33%) of farmers used only rhizomes and 23% used branch cuttings, while 44% used both rhizomes and branch cuttings, and none used seeds. Though the Bangladesh Forest Research Institute has developed a method of raising seedlings from seed (Merry et al. 1997) , the farmers have not accepted it because they can purchase or collect rhizomes easily, either from relatives or neighbours, and are reluctant to invest time in labor-intensive cultivation or germinating seeds in polybags (Chowdhury et al. 2007) . In addition, Merry et al. (1997) found that the percentage germination of the seeds is poor (22.6%) and that intensive management is required for higher germination, which may discourage farmers. In contrast, rhizomes are easy to establish and have better initial growth. Mohiuddin and Rashid (1988) also found that rhizomes are more suitable for Murta plantation, but Merry (2001) claimed that collection of rhizomes may affect the productivity of parent plants. Siddiqi et al. (1998) found that the difference in survival for rhizomes, rooted cuttings and seedlings was insignificant.
Weeding
Half of the respondents weeded plants once a year, 23% weeded every other year, and the remainder did not follow any schedule. Farmers did not consider weeds as a threat to Murta plantations. Weeding is done only for vines and climbing weeds, generally before the rainy season. Weeding, especially of the main weed, Asam lata (Eupatorium odoratum), is usually done along with harvesting, or occasionally when farmers notice or are feeding their livestock, as also found by Rashid et al. (1993) and Chowdhury et al. (2007) . Merry (2001) suggested that the planting site should be weeded twice a year.
Soil addition and fertilization
Overall, 60% of the farmers add soil to their plantations: 24% add soil every other year, 57% add soil every year. However, 40% of farmers did not add soil, as most of the Murta plantations were around homesteads and soil is automatically added to these during the rainy season to prevent homestead soil erosion. Soil addition is done during the dry season, usually after harvesting and before the onset of the monsoon (60% of respondents). Soil addition was done throughout the plantation, and particularly within and around the Murta clumps. Chowdhury et al. (2007) found that the farmers dig the soil to enhance aeration. The respondents only use cow dung as fertilizer, probably because it is available and is free as most of the participants have livestock. About 67% of respondents apply cow dung to their Murta plantation; others were unaware of the need for fertilization. Among the respondents who apply cow dung, 67% maintained a schedule, usually applying it twice a year: once just after the rainy season and once just after harvesting. Other respondents did not follow a regular schedule. Application of cow dung as fertilizer in Murta plantations has previously been recorded by Mohiuddin and Rashid (1988) , Rashid et al. (1993) and Chowdhury et al. (2007) .
Pest and disease management
Farmers did not consider pests or diseases a problem in Murta plantation and did not use any pesticides. Rashid et al. (1993) found that there were no significant pest and disease attacks in Murta plantations.
Harvesting
Harvesting of Murta is done manually using daos (a sharp curved knife). Most respondents (72%) harvest from mid-September to the end of March. The other respondents harvest small quantities of Murta throughout the year. Harvesting was done almost every year (Merry 2001) . Respondents who harvest over a longer period retain current-year growth in the stand and only harvest mature and almost mature Murta. Experience is used to assess the maturity of Murta sticks, based on colour: culms with two to three branches and slightly reddish are considered mature. All respondents harvest to ground level, leaving almost nothing of the cut sticks in the clumps.
The bark of one Murta plant yields seven or eight thin strands. Harvested Murta is bundled and brought into the yard where sticks are manually split into bark strands. The strands are then dried in the sun for 2 to 3 days, then boiled with tamarind and kau leaves (Garcinia cowa). At times, starch from boiled rice is also used. Some strands are dyed to make them attractive, lucrative and ready for use in cottage industries; otherwise, harvested Murta (without processing) is bundled and sold in the market (Chowdhury et al. 2007 ).
Economics of Murta products
Seventy-seven per cent of respondents are directly involved in Murta-based cottage enterprises. The rest of the population comprises children and agricultural day labourers. The average annual income of farmers who process and produce different products is US$500. The products derived from Murta (e.g. simple prayer mats, coloured prayer mats, bed mats and bed mats with a colour strip) contribute 43% (US$216) of the total. The remaining 57% (US$286) comes from other sources, such as agriculture, day labourer, business, fishery, etc. (Table 1 ) (cf. Leidholm and Mead 1993). Employment and income from small-scale nonfarm activities, particularly for poor people, is of growing importance in the rural economy of developing countries (Arnold 1995; Fernandes and Menon 1987; Hecht et al. 1988; Gunatilake et al. 1993) .
With regard to products using Murta, prices depend on the amount of Murta and other materials used, market demand, and the time required to produce an article. An estimate of the economics of product manufacturing was made in terms of net average profit accrued from one-man day (8 h/day by an adult). The formula is adopted from Vishwakarma et al. (1998) : net average profit/ man-day = (selling price -cost of raw materials)/ man-days. The net average profit per man-day varies from US$0.23-0.73, with a net profit per article from US$0.36-1.81. Entrepreneurs manufacture articles according to seasonal requirements and local market demand. Simple bed mats are essential items required for local people, and thus their production is higher than that of other articles. However, there is a higher demand for, and profit from, bed mats and prayer mats containing colour strips and designs and sold in city markets. The price of the product varies with size, quality and local demand (Rashid et al. 1993) .
There was no organized marketing of finished products in the study area. Artisans sell products sporadically in different local markets, directly or through intermediaries, with no uniform pricing for products. The small scale of the enterprises, poor financial position of the artisans, and scattered distribution of the enterprises poses serious problems for marketing. Middlemen make considerable profits (Table 2) : US$0.36-1.86, depending on the type of article. This is due to farmers' lack of marketing knowledge and available market information, as well as marketing facilities. The variation might be higher, as middlemen generally do not state the real price and sometimes were not very informative (cf. Warner 1995) . Bakht (1984) argued that marketing is a leading constraint to the development of cottage industries. Nair (1995) found that a substantial number of NWFPs cater to low-income markets, which impose limitations on possible income for producers of such products.
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CONCLUSION
This study has shown that farmers generally possess effective management techniques for Murta plantations. Murta can play a vital role in the economy and environment of Bangladesh. It can easily be cultivated in lands that remain under water for a long time during the rainy season, and remain wet even in the dry season. These lands are not suitable for cultivation of other cash crops. The cultivation of Murta is inexpensive and does not conflict with the production of agricultural crops. Its cultivation along roads, canals, ponds, around homesteads, and on fallow lands can control soil erosion and minimize flood risk. It is necessary to develop effective propagation methods which will lead to higher production; these must be user-friendly so that farmers can adopt them easily. Adequate training and motivation is required to encourage people to cultivate Murta elsewhere in Bangladesh, and infrastructure should be developed to support Murta-based cottage industries and communitybased marketing facilities, complemented by access to adequate knowledge and information, to ensure that the economic and environmental benefits to rural people are maximised. 
